###### Strengths and limitations of the study

-   Study selection and data extraction will be performed by independent reviewers.

-   If heterogeneity is found, subgroup analyses will be conducted for studies using only clinician-administered interviews or self-report questionnaires.

-   Another strength will be the moderator analysis of comorbid depressive disorders based on international standardised classification systems.

-   Potential limitations concern a small number of studies and heterogeneity of instruments assessing quality of life.

-   Another limitation might be that some studies do report data for moderator coding or the authors do not provide them on request.

Introduction {#s1}
============

Health-related quality of life: a relevant outcome in lumbar spinal stenosis {#s1-1}
----------------------------------------------------------------------------

Health-related quality of life can be defined as the perceived health status on the ability to lead a fulfilling daily life.[@R1] Lumbar spinal stenosis (LSS) is a condition associated with the natural process of ageing leading to narrowing of the lumbar spinal canal and foramen, resulting from a degenerative process. When stenosis is clinically relevant, it results in a syndrome known as neurogenic claudication. Patients generally experience and report activity-related low-back and leg pain that worsens with prolonged standing or ambulation, limiting their walking distance and impacting their capacity to live a fulfilling life. LSS is relatively common among the elderly, affecting more than 200 000 adults in the USA, and it is the most frequent reason for spinal surgery in patients over 65 years.[@R12] As a degenerative spine disease, its prevalence is expected to increase with the continued ageing of the population.[@R14] Symptoms are often chronic, frequently missed or misdiagnosed, leading to strong impairment or reduction in quality of life.[@R14] One of the most impaired domains in the patient's life is the ability to perform work-related activity.[@R15]

The clinical picture of LSS is characterised by a diminished space available for the neural and vascular elements in the lumbar spine secondary to degenerative changes in the spinal canal.[@R16] When symptomatic, this causes a variable clinical syndrome of gluteal and/or lower extremity pain and/or fatigue that may occur with or without back pain.[@R17] Symptomatology of LSS consists of specific provocative and palliative features. Provocative features include upright exercise such as walking or positionally induced neurogenic claudication. Palliative features typically involve symptomatic relief with forward flexion, sitting and/or recumbency.[@R16]

The presence of a narrowed spinal canal on radiographic imaging is not a sufficient criterion to diagnose LSS, and a correlation between narrowing of the spinal canal and clinical symptoms of spinal stenosis has not been demonstrated yet.[@R12] Therefore, LSS is mainly a clinical diagnosis supported by consistent radiological findings.[@R17]

The diagnosis of LSS may be considered in older patients presenting with neurogenic claudication and imaging studies demonstrating narrowing of the spinal canal. Neurogenic claudication represents the key symptomatic aspect of LSS, defined as intermittent pain radiating to the buttocks, thighs and/or lower legs that is typically provoked by standing, walking and/or lumbar extension, and relieved with sitting, lying down or lumbar flexion. If the level of intensity is severe, neurogenic claudication determines considerable difficulties in walking.[@R18]

In patients with history and physical examination evidence consistent with LSS, MRI is generally considered as the most reliable non-invasive tool aimed to support the presence of anatomical narrowing of the spinal canal or the presence of nerve root impingement.[@R17] It can also enhance the differential diagnosis with peripheral neuropathy, lumbar spondylosis and peripheral artery disease, whose symptoms may resemble LSS.[@R16]

A number of studies demonstrated that health-related quality of life is poorer in patients with LSS compared with healthy individuals without this condition and even compared with patients diagnosed with chronic back pain.[@R22] There is a number of reasons why assessing health-related quality of life in LSS is an important strategy for the management of this condition. Patients with poorer quality of life may be expected to have worse self-management skills of symptoms, to engage less in activities to maintain function, to collaborate with healthcare providers and navigate effectively the healthcare system.[@R24] Patients with worse quality of life may believe to a less extent that an active role is important in the management of this condition, have lower optimism and hope, lower self-efficacy and locus of control on health behaviour.[@R25]

Patients with LSS experience significantly lower job satisfaction than individuals without this condition.[@R26] In addition, about 20%--40% of the patients with LSS present clinically significant depressive symptoms.[@R27]

In patients with LSS, comorbid depressive disorders are frequent and higher than in controls; this type of comorbidity is often associated with worse well-being, more severe long-term disability (a combination of symptoms of pain, numbness, weakness and balance issues) and more dysfunctional coping such as lower sense of coherence, lower engagement in physical exercise, more severe pain sensitivity and more catastrophic beliefs about pain.[@R29]

Based on these points, some researchers pointed out the need for integrating the assessment of patient-reported quality of life with measures of objective functional impairment since functional status of the patient is less prone to a bias due to psychological health[@R33] Objective functional measures such as 'Time Up and Go' test are based on a task to be performed by the patient, which is evaluated using an objective assessment of the patient's performance on that task through a standardised testing protocol (ie, time taken, repetitions) and is rated by an observer and/or machine instead of the patient him/herself.[@R34]

Rationale and objectives of the present protocol {#s1-2}
------------------------------------------------

Health-related quality of life and objective functional impairment are important outcomes in the assessment and management of LSS. The assessment of both these aspects during clinical practice may suggest a comprehensive evaluation aimed to improve long-term outcome. For example, patient education and psychological interventions aimed to promote patient's resources have been proven effective for the improvement of both clinical outcomes and quality of life in these patients.[@R35]

In the scientific literature, there is no systematic review providing a comprehensive summary of the evidence of health-related quality of life and functional impairment in LSS. The current paper presents the protocol of the first systematic review and meta-analysis aimed at providing a quantitative summary of the levels of health-related quality of life and objective functional impairment in patients with LSS compared with healthy control groups. Comorbidity of depressive disorders will be investigated as a moderator if significant heterogeneity in the effect sizes is found. Comorbidity of depressive disorders might impact negatively on quality of life because depression is associated with worse general well-being, dysfunctional coping strategies, long-term disability and psychophysiological symptoms. On one hand, higher percentages of patients with LSS with comorbid depressive disorders may be expected to be related to poorer levels of quality of life; on the other hand, depressive comorbidity may impact less on objective functional impairment which is less influenced by psychological status.[@R33] Other moderators will be examined as potentially impacting negatively on quality of life and functional impairment including age, gender, LSS duration, LSS severity (self-reported disability and pain severity related to LSS) and study methodological quality.

Methods {#s2}
=======

The planned start and end dates for the study are 1 November and 31 December 2019, respectively. The review protocol is presented according to the guidelines of the PRISMA-Protocol (PRISMA-P).[@R37]

Eligibility criteria {#s2-1}
--------------------

In accordance with the PRISMA-P guidelines, the criteria considered for inclusion of studies will be related to (a) participants, (b) outcomes, (c) comparators and (d) design. Studies will be included if (a) they are conducted on adult clinical groups aged 18 years old or older with a primary diagnosis of LSS; (b) they reported quantitative data on differences in the levels of health-related quality of life between a group of patients with LSS and a healthy control group or the authors are willing to provide the necessary data when contacted if such data are missing in the study paper; (c) they used the criteria of neurogenic claudication and/or radicular leg symptoms and confirmatory imaging showing LSS at one or more levels to establish the diagnosis of LSS[@R38]; (d) they measured health-related quality of life through any validated standardised interview or a validated self-report questionnaire such as the Medical Outcome Survey Short Form-36 (SF-36)[@R39] (ie, the psychometric properties such as reliability values are reported in the literature) and/or they assessed objective functional impairment based on a task to be performed by the patient, evaluated using an objective assessment of the patient's performance on that task (ie, time taken, repetitions), rated by an observer and/or machine instead of the patient him/herself through a standardised testing protocol; (e) they used a case--control research design (the study may use any other design if it reports the necessary data to compute effect sizes according to inclusion criterion '*b*'). Controls include healthy individuals recruited from the general population/community without LSS; the absence of LSS should be ascertained by a physician through history and physical examination or imaging ruling out lumbar spinal stenosis. Case series will be excluded. Trials on the effects of a treatment will be excluded unless they reported (or the authors are available to provide them on request) data regarding the requested outcomes at baseline (ie, before trial entry). No language restriction will be applied. Studies will be included whether they used inpatients or outpatients. No restriction on publication dates will be used. Studies where patients had any comorbid psychiatric disorders according to any version of the Diagnostic and Statistical Manual of Mental Disorders (eg, DSM-IV-TR)[@R40] will not be excluded because psychiatric comorbidity can be observed in one in three patients.[@R42] If the study assessed the number of patients with comorbid depressive disorders, this comorbidity had to be evaluated by the criteria for a major depressive disorder according to an international standardised diagnostic system such as the Diagnostic and Statistical Manual of Mental Disorders (DSM) or the International Classification of Diseases (ICD).

Information sources and search procedure {#s2-2}
----------------------------------------

The search procedure will be conducted on 4 November 2019. Studies will be identified by conducting a systematic search of electronic databases using Medical Subject Headings (MeSH terms) and keywords related to "Health-Related Quality of Life" which will be combined through the Boolean operator "AND" with MeSH terms and keywords related to "Lumbar Spinal Stenosis". MeSH terms were created by using the PubMed MeSH on Demand Tool which allowed us to identify relevant MeSH terms. The search procedure will be conducted using the databases Scopus, PubMed, EMBASE and the Cochrane Library. An overview of the electronic search strategy is provided in [table 1](#T1){ref-type="table"}. An example of the search strategy is provided in the Supplementary file. In order to define and validate the search string in the different electronic databases, an experienced librarian will be involved during this phase of the search.

###### 

Electronic search procedure

  --------------------------------------------------------------------------------
  Electronic databases   Search terms (MeSH and keywords)
  ---------------------- ---------------------------------------------------------
  Scopus\                MeSH:\
  PubMed\                "Quality of Life", OR "Health-Related Quality of Life"\
  EMBASE\                Boolean operator and keywords:\
  Cochrane Library       OR HRQOL\
                         OR Health-Related Quality of Life\
                         OR Life Quality\
                         AND\
                         MeSH:\
                         "Spinal Stenosis"\
                         Boolean operator and keywords:\
                         OR Constriction, Pathologic\
                         OR Lumbar Vertebrae\
                         OR Spinal Canal\
                         OR Spinal Diseases

  --------------------------------------------------------------------------------

MeSH, Medical Subject Heading.

In addition, to identify any further published or unpublished studies, all the authors of the studies included will be contacted. Reference sections of included studies will be checked. Conference proceedings will be hand-searched from inception for abstracts, papers, or posters presented at the following international scientific societies relevant to research on LSS: American Association of Neurological Surgeons, World Federation of Neurosurgical Societies, North American Spine Society, British Association of Spine Surgeons, Spine Society of Europe (Eurospine), AO Spine, American Psychological Association, European Association of Neurosurgical Societies, Society for Health Psychology and European Health Psychology Society. This search will be carried out independently by the two reviewers (AP, VFM) by accessing the websites of these scientific societies. Eligible theses and doctoral dissertations will be searched and identified by the two independent reviewers who will run the same queries using the same keywords on the Open Access Theses and Dissertations website. All the searches will be re-run just before the final analyses.

Selection of studies {#s2-3}
--------------------

Studies will be assessed and screened by two independent reviewers (AP, VFM) in two stages using inclusion/exclusion criteria. During the first stage, studies will be assessed independently by the reviewers with regards to inclusion criteria after reading the title and the abstract. Then, the reviewers will meet to compare their selections. During this stage, only studies on which both reviewers are in complete agreement on exclusion will be excluded. On the contrary, studies will be retained if there is disagreement between the reviewers on inclusion or exclusion. Studies for which there is complete agreement between the reviewers on inclusion will be included. During the final stage, studies will be assessed independently by the two reviewers by assessing the full text of the paper. Potential discrepancies on inclusion or exclusion at this stage and their reasons will be discussed and resolved in a meeting with two other independent reviewers (FF, AC) to obtain an agreed-upon number of included studies. Between-reviewer agreement on inclusion will be calculated by the Kappa index.[@R43] During the whole selection process, potential duplicates will be handled and excluded by following the systematic detection heuristic proposed by Wood.[@R44]

Data extraction {#s2-4}
---------------

All information will be extracted from each of the included studies by two independent reviewers (AP, VFM) and inserted into an Excel worksheet after an initial pilot using three included studies. [Table 2](#T2){ref-type="table"} provides information on what will be extracted and coded from the primary studies. A third independent reviewer (FF) not involved in the extraction process will check the correctness of the data inserted in the worksheet. After data insertion is completed, potential discrepancies in the data extracted by the two reviewers will be discussed at a meeting between the reviewers who conducted the data extraction and the third independent reviewer.

###### 

Information extracted from the primary studies and coding procedure

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Information extracted                                                       Coding
  --------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Title of the paper                                                          Full title of the paper

  First author name                                                           First author's last name

  Publication date                                                            Publication date of the paper

  Language of the paper                                                       Language in which the paper is written

  Publication on a peer-review journal                                        "Yes", "No"

  Publication type                                                            "Published on a journal", "Conference paper", "Thesis/doctoral dissertation"

  Country where the study was conducted                                       Name of the country

  Participants' inclusion criteria                                            Quote the inclusion criteria reported in the study paper

  Participants' exclusion criteria                                            Quote the exclusion criteria reported in the study paper

  Total sample size in the study                                              Total sample size in the study

  Participants with lumbar spinal stenosis                                    No of clinical participants with lumbar spinal stenosis

  Control participants                                                        No of control participants

  Matched controls                                                            "Yes", "No"\
                                                                              If Yes, specify if match was made on age or gender or both

  Age                                                                         Total study mean age and SD. If the study does not report these data, they will be requested from the corresponding author. If this is not the case, mean and SD will be estimated from median and IQRs through the formula proposed by Wan and colleagues.[@R57] Otherwise, the study will be excluded from the analyses involving data on age

  Women                                                                       Total percentage of women in the study

  Married/cohabitant patients                                                 Total percentage of married/cohabitant patients

  Employed patients                                                           Percentage of employed patients

  Research design                                                             "Cross-sectional case--control", "Longitudinal"

  Lumbar spinal stenosis diagnosis                                            Diagnostic criteria used to establish diagnosis

  Instrument(s) used to establish lumbar spinal stenosis diagnosis            Acronym of the instrument(s)

  Instrument(s) used to assess health-related quality of life                 Acronym of the instrument(s)

  Type of instrument(s) used to assess health-related quality of life         "Clinician-administered interview", "Self-report questionnaire"

  Instrument(s) used to evaluate objective functional impairment              Acronym of the instrument(s)

  Duration of lumbar spinal stenosis                                          Study mean duration of lumbar spinal stenosis in months

  Clinical population                                                         "Outpatient", "Inpatient"

  Strategies used to recruit clinical participants                            Quote the strategies reported in the study paper

  Strategies used to recruit controls                                         Quote the strategies reported in the study paper

  Setting where clinical participants were recruited                          Quote the setting where patients were recruited

  Comorbidity of depressive disorders                                         Percentage of patients with comorbid depressive disorders in the study according to any version of any international standardised classification systems

  Instrument(s) used to assess disability related to lumbar spinal stenosis   Acronym of the instrument(s)

  Disability related to lumbar spinal stenosis                                Study mean scores on the Swiss Spinal Stenosis Questionnaire and Oxford Spinal Stenosis Score[@R52]

  Instrument(s) used to assess self-reported pain severity                    Acronym of the instrument(s)

  Self-reported pain severity                                                 Study mean scores on the Visual Analog Scale for pain, Numeric Rating Scale for pain, McGill Pain Questionnaire[@R53]
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Measurement of methodological quality of studies {#s2-5}
------------------------------------------------

As in our previous meta-analytical works,[@R11] the Newcastle-Ottawa Quality Assessment Scale (NOS) will be adopted by two independent meta-analysts to examine the methodological quality of each study.[@R46] This checklist is based on a maximum score of nine: four points are assigned to inclusion criteria of cases and controls (definition of cases, selection of cases, definition of control subjects, selection of control subjects), two points are assigned to the comparability criteria of cases and control subjects according to study design and statistical analysis (comparability in terms of age and gender), and three points to exposure verification criteria of cases and control subjects (exposure verification, same method of verification, no response point). Studies which obtain a nine score are considered as high quality, those receiving seven or eight as medium quality, and those scoring less than seven as poor quality. A discussion meeting will be planned to resolve eventual disagreement in score attribution between the two meta-analysts.

Meta-analytic procedure {#s2-6}
-----------------------

### Summary measures {#s2-6-1}

A random effects meta-analysis will be conducted using the software *Comprehensive Meta-Analysis, CMA version 2.00*.[@R47] For all the analyses, significance will be analysed by quantifying the evidence on a continuous scale. Random-effects models assume that included studies are drawn from populations of studies that systematically differ from each other.[@R47] According to these models, effect sizes extracted from included studies differ because of random error within studies (as in fixed-effect models) and also because of true variation in effect sizes from one study to another. Summary measures will consist of effect-size indexes related to the levels of health-related quality of life in clinical groups as compared with control groups. In addition, effect-size indexes will be calculated for any measures of objective functional impairment (as defined in the 'Eligibility criteria' paragraph).

Effect-size indexes will be calculated using the following formula proposed by Cohen[@R48]: *d* = (M~CASE~−M~CONTROL~)/SD~COMBINED~, where M~CASE~ and M~CONTROL~ represent the means of the clinical group and control groups, respectively, and SD~COMBINED~ is the combined SD. If a study used a measure of health-related quality of life/objective functional impairment that contains subscales (eg, the SF-36), a global effect-size of quality of life and/or functional impairment index will be computed by pooling all the effect-size indexes obtained from the comparison between the clinical group and the controls on each subscale.

The score of each index will be weighted using the following correction formula: *W*~zr~=1/SE^2^, where SE^2^ ~zr~ is the SE of the effect-size index calculated for each study. Using Cohen's model, effect-size indexes greater than or equal to 0.80 are considered high, indexes in the range of 0.80--0.50 moderate and indexes in the range of 0.50--0.20 low. Hedges' correction for small sample bias will be applied.[@R49]

Bias of publication {#s2-7}
-------------------

In order to investigate whether the effect sizes are subject to a bias of publication, two methods will be adopted: Duval and Tweedie's trim-and-fill technique and a visual examination of the funnel plot.[@R50] A funnel plot is a scatter plot in which the effect sizes derived from the included papers are plotted on the horizontal axis against an indicator of study precision, the standardised error, on the vertical axis.[@R51] In the absence of bias, the graph resembles a symmetrical inverted funnel because the effect sizes calculated from smaller studies scatter more widely at the bottom of the graph, with the spread narrowing as precision increases among larger studies. If there is publication bias because smaller studies showing no significant effect sizes remain unpublished, then the funnel plot results asymmetrical.[@R51] The aim of the trim-and-fill method is to evaluate the effect of adjustment for bias related to small studies. It removes studies until symmetry in the funnel plot is achieved, recalculating the centre of the funnel before the removed studies are replaced together with their 'missing' mirror-image counterparts.[@R50] This procedure will result in a revised summary estimate calculated using all of the original studies, together with the hypothetical 'filled' studies. The new summary estimate (after trim-and-fill) will be reported together with the original estimate in every meta-analysis.

Inconsistency analysis {#s2-8}
----------------------

To verify heterogeneity in effect sizes, the *I*^2^ statistic[@R51] and the *Q* index[@R49] will be calculated. The *I*^2^ index is the percentage of variation across studies that is attributable to heterogeneity rather than chance.[@R51] A value approximating zero suggests homogeneity, whereas values of 25%--50%, 50%--75% and 75%--100% represent low, moderate and high heterogeneity, respectively. The *Q* index is calculated by summing the squared deviation of each study's effect estimate from the overall effect estimate, while weighting the contribution of each study by its inverse variance.[@R49] In the hypothesis of homogeneity among effect sizes, the *Q* statistic follows a χ^2^ distribution with *k*−1 degrees of freedom, *k* being the number of studies.

Subgroup and moderator analyses {#s2-9}
-------------------------------

If significant inconsistency is found, subgroup analyses will be conducted for studies using (a) only clinician-administered interviews to measure health-related quality of life and (b) self-report questionnaires of health-related quality of life.

Comorbidity of depressive disorders will be investigated as a moderator of the effect sizes through a meta-regression. Comorbidity of depressive disorders will be coded as the percentage of patients with comorbid depressive disorders in the study according to the criteria for a major depressive disorder of any standardised international classification systems such as DSM or ICD. If such data are not given in the study paper (ie, the paper does not report on depression, or does not explicitly state the percentage of patients with comorbid depressive disorders), the corresponding author will be contacted to request this information. In this case, the study will be included in the analysis only if the corresponding author is available to provide the necessary data.

Additional moderators will be examined including (a) age coded by the total mean age in the study, (b) female gender coded by the total percentage of females in the study, (c) duration of LSS coded by the mean number of months since the diagnosis in the study, (d) self-reported disability related to LSS coded by the mean scores on the Swiss Spinal Stenosis Questionnaire and Oxford Spinal Stenosis Score[@R52] (the moderating effects will be computed separately for each of these two scales if available), (e) pain severity coded by the mean scores on the Visual Analog Scale for pain, Numeric Rating Scale for pain and McGill Pain Questionnaire[@R53] (as for disability scores, the moderating effects will be computed separately for each of these scales), and (f) study methodological quality (coded by the scores on the NOS). As for data related to depressive disorders, studies will be included if the paper provides the necessary information or the corresponding author is available to provide it when asked. The relationship between the effect sizes and all these moderators will be investigated by conducting weighted least-squares meta-regression analyses.

If studies with controls without depressive disorders are retrieved, in order to disentangle depression and LSS effects in such studies, the percentage of controls with depressive disorders will be included as moderator in the analysis. This strategy will aim to examine whether the percentage of controls with depression moderates the effect sizes. It can be expected that in studies where the percentage of controls with comorbid depressive disorders is higher, the difference in the quality of life/functional impairment levels between patients and control is lower.

According to Valentine *et al*'s recommendations,[@R54] the minimum number of studies for pooling the data and performing effect size calculation will be 2. Following the guidelines for a continuous study level variable proposed by Fu *et al*,[@R55] at least 6 to 10 studies will be necessary to investigate the moderating effects through meta-regression.

Patient and public involvement {#s2-10}
------------------------------

Patients and the public were not involved in the development phase of the research question, of the outcome measures, and of the systematic review and meta-analysis protocol. The study does not involve patient recruitment, and patients were not involved in the conduction of the study. The findings will be disseminated through a publication in a peer-reviewed journal.

Discussion and conclusions {#s2-11}
--------------------------

Health-related quality of life is an impaired psychological outcome among patients with LSS.[@R22] Several psychological processes may explain why patients with LSS have poorer quality of life than controls such as worse self-management skills of symptoms, lower engagement in daily activities and physical exercise, lower tendency to collaborate with healthcare providers and navigate effectively the healthcare system, and more catastrophic beliefs about pain.[@R24] Health-related quality of life is a key outcome in the management of LSS and its assessment during clinical practice may suggest the introduction of psychological interventions directed at promoting psychological resources in the patient with the aim to improve long-term outcome or even enhance recovery. Indeed, cognitive-behavioural patient education has been proven effective for the improvement of both clinical and quality-of-life outcomes in these patients.[@R35]

In the scientific literature, there is no systematic review summarising the evidence of health-related quality of life in LSS. The current paper presents a study protocol of the first systematic review and meta-analysis aimed at summarising health-related quality of life impairment in patients with LSS compared with healthy control groups. Comorbidity of depressive disorders will be investigated as a moderator if significant heterogeneity in the effect sizes is found. Comorbid depressive disorders may be expected to impact on the levels of quality of life because this type of comorbidity is associated with more dysfunctional coping strategies, long-term disability and psychophysiological symptoms interfering with general functioning.[@R31]

Some methodological strengths of the review may be highlighted. First, the review is based on a study selection and a data extraction performed by two independent reviewers; in addition, inter-rater agreement will be evaluated and meeting with other reviewers will be carried out. Comorbid psychiatric disorders will not be excluded as they are quite frequent among patients with LSS; in addition, this allows the review to have sufficient external validity. Any research design will be considered as eligible and this may allow additional eligible data to be located and included even if the focus of the paper is not the comparison of health-related quality of life between patients and controls. Moreover, the search strategy is based on the identification of published and unpublished studies. Lastly, another strength is the evaluation of the study's methodological quality through a specific tool.

The review may have important clinical implications: for example, it can highlight the importance of focusing the assessment also on quality of life in patients with LSS to improve prognosis and treatment response because some psychological interventions have been proven effective for this condition.[@R35]

Since one of the most strongly affected areas of daily life in LSS is the ability to perform work-related activity, a summary of the evidence about depression and impaired quality of life in this condition can suggest that occupational health professionals should assess these outcomes during occupational medicine practice with the aim to improve work-related health and functioning. For example, well informed physician--patient communication in consultations on back pain may prevent deterioration of the LSS and improve patients' perceived health status.[@R56] Our paper may suggest that occupational medicine practice may be improved by the use of instruments aimed at a timely detection of depression and perceived health status impairment.

Finally, potential limitations of the review regard a small number of studies in the literature and the heterogeneity of the studies in terms of the instruments used to assess health-related quality of life and the difference in the definitions used to conceptualise this construct. Another potential problem is that some studies will not report on the data necessary to code the moderators (eg, they will not explicitly state the percentage of depressive disorders) or the authors are not available to provide them.

In conclusion, this is a protocol of the first systematic review of health-related quality of life in patients with LSS. A summary of the evidence on this topic may support clinical practice highlighting the importance of the assessment of quality of life and suggesting the use of psychological interventions dedicated to this outcome with the aim of improving patients' quality of life.
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